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1
LIQUID CRYSTAL DISPLAY ASSEMBLY

BACKGROUND
1. Field of the Disclosure

The present disclosure relates to liquid crystal display
technologies, and more particularly, to a liquid crystal
display assembly.

2. Description of Related Art

Liquid crystal display devices usually have a liquid crys-
tal display assembly and a driving component. The liquid
crystal display assembly usually includes an array substrate,
a liquid crystal layer, and a color filter substrate that are
overlapped with one another. The liquid crystal layer is
disposed between the array substrate and the color filter
substrate. However, current developing trends are directed
to high resolution display devices. For a same area, more
pixel units need to be disposed. Correspondingly, more
thin-film transistors need to be disposed. This will increase
non-transparent area, and thus decrease window area.
Accordingly, light transmittance of the liquid crystal display
assembly is reduced. Therefore, how to provide a liquid
crystal display assembly, having a high light transmittance,
is a problem to be solved in the industry.

SUMMARY

Embodiments of the present disclosure provide a liquid
crystal display assembly having high light transmittance.

Aliquid crystal display assembly includes a first substrate
having a bottom surface, a plurality of first component units
disposed on the bottom surface of the first substrate, each of
the first component units including a first thin-film transistor,
a first pixel part, and a first empty part; a second substrate
having a top surface, the bottom surface of the first substrate
opposite to the top surface of the second substrate, a
plurality of second component units disposed on the top
surface of the second substrate, each of the second compo-
nent units including a second thin-film transistor, a second
pixel part, and a second empty part, number of the first
component units equal to number of the second component
units, the first component units facing the second component
units, a projection of one first thin-film transistor on the top
surface of the second substrate covers one second thin-film
transistor opposite to the one first thin-film transistor, a
projection of one first pixel part on the top surface of the
second substrate covers one second empty part opposite to
the one first pixel part, a projection of one first empty part
on the top surface of the second substrate covers one second
pixel part opposite to the one first empty part, area of the first
empty part greater than area of the first pixel part, area of the
second empty part less than area of the second pixel part,
red, green, and blue pixels periodically disposed on the
plurality of the first pixel parts, red, green, and blue pixels
periodically disposed on the plurality of the second pixel
parts, red, green, and blue pixels staggered among different
rows of the first pixel parts, red, green, and blue pixels
staggered among different rows of the second pixel parts;
and a liquid crystal layer disposed between the first substrate
and the second substrate.

Aliquid crystal display assembly includes a first substrate
having a bottom surface, a plurality of first component units
disposed on the bottom surface of the first substrate, each of
the first component units including a first thin-film transistor,
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a first pixel part, and a first empty part; a second substrate
having a top surface, the bottom surface of the first substrate
opposite to the top surface of the second substrate, a
plurality of second component units disposed on the top
surface of the second substrate, each of the second compo-
nent units including a second thin-film transistor, a second
pixel part, and a second empty part, number of the first
component units equal to number of the second component
units, the first component units facing the second component
units, a projection of one first thin-film transistor on the top
surface of the second substrate covers one second thin-film
transistor opposite to the one first thin-film transistor, a
projection of one first pixel part on the top surface of the
second substrate covers one second empty part opposite to
the one first pixel part, a projection of one first empty part
on the top surface of the second substrate covers one second
pixel part opposite to the one first empty part, area of the first
empty part greater than area of the first pixel part, area of the
second empty part less than area of the second pixel part;
and a liquid crystal layer disposed between the first substrate
and the second substrate.

In the liquid crystal display assembly provided in an
embodiment of the present disclosure, red, green, and blue
pixels are periodically disposed on the plurality of the first
pixel parts, and red, green, and blue pixels are periodically
disposed on the plurality of the second pixel parts.

In the liquid crystal display assembly provided in an
embodiment of the present disclosure, the liquid crystal
display assembly further includes a plurality of third com-
ponent units and a plurality of additional empty parts, each
of the third component units including a third thin-film
transistor and a third pixel part, number of the third com-
ponent units equal to number of the additional empty parts,
the third component units disposed on the bottom surface of
the first substrate, the additional empty parts disposed on the
top surface of the second substrate, the third component
units facing the additional empty parts, the third component
unit disposed between two adjacent first component units,
the additional empty part disposed between two adjacent
second component units, a projection of the third pixel part
on the top surface of the second substrate covers a part of the
additional empty part.

In the liquid crystal display assembly provided in an
embodiment of the present disclosure, the liquid crystal
display assembly further includes a plurality of third com-
ponent units and a plurality of additional empty parts, each
of the third component units including a third thin-film
transistor and a third pixel part, number of the third com-
ponent units equal to number of the additional empty parts,
the third component units disposed on the top surface of the
second substrate, the additional empty parts disposed on the
bottom surface of the first substrate, the third component
units facing the additional empty parts, the third component
unit disposed between two adjacent second component
units, the additional empty part disposed between two adja-
cent first component units, the additional empty part expos-
ing the third pixel part.

In the liquid crystal display assembly provided in an
embodiment of the present disclosure, all of the first pixel
parts are red pixels, all of the second pixel parts are green
pixels, and all of the third pixel parts are blue pixels.

In the liquid crystal display assembly provided in an
embodiment of the present disclosure, all of the first pixel
parts are red pixels, all of the second pixel parts are blue
pixels, and all of the third pixel parts are green pixels.

In the liquid crystal display assembly provided in an
embodiment of the present disclosure, all of the first pixel
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parts are green pixels, all of the second pixel parts are red
pixels, and all of the third pixel parts are blue pixels.

In the liquid crystal display assembly provided in an
embodiment of the present disclosure, all of the first pixel
parts are green pixels, all of the second pixel parts are blue
pixels, and all of the third pixel parts are red pixels.

In the liquid crystal display assembly provided in an
embodiment of the present disclosure, all of the first pixel
parts are blue pixels, all of the second pixel parts are green
pixels, and all of the third pixel parts are red pixels.

In the liquid crystal display assembly provided in an
embodiment of the present disclosure, all of the first pixel
parts are blue pixels, all of the second pixel parts are red
pixels, and all of the third pixel parts are green pixels. In the
liquid crystal display assembly provided in the present
disclosure, a plurality of first component units are disposed
on the bottom surface of the first substrate, each of the first
component units includes a first thin-film transistor, a first
pixel part, and a first empty part; and a plurality of second
component units are disposed on the top surface of the
second substrate, each of the second component units
includes a second thin-film transistor, a second pixel part,
and a second empty part. The first component units and the
second component units have a one-to-one correspondence.
Meanwhile, a projection of the first thin-film transistor on
the top surface of the second substrate covers the second
thin-film transistor disposed opposite to the first thin-film
transistor. In such a way, the first thin-film transistor and the
second thin-film transistor overlap with each other along a
direction perpendicular to the first substrate and the second
substrate. Accordingly, non-transparent area decreases and
light transparent area increases, thereby improving light
transmittance.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic diagram showing a liquid crystal
display assembly provided in embodiments of the present
disclosure.

FIG. 2 is a top view of a first substrate of a liquid crystal
display assembly provided in an embodiment of the present
disclosure.

FIG. 3 is a top view of a second substrate of a liquid
crystal display assembly provided in an embodiment of the
present disclosure.

FIG. 4 is a top view of a liquid crystal display assembly
including a first substrate shown in FIG. 2 and a second
substrate shown in FIG. 3 in accordance with an embodi-
ment of the present disclosure.

FIG. 5 is a top view of a first substrate of a liquid crystal
display assembly provided in an embodiment of the present
disclosure.

FIG. 6 is a top view of a second substrate of a liquid
crystal display assembly provided in an embodiment of the
present disclosure.

FIG. 7 is a top view of a liquid crystal display assembly
including a first substrate shown in FIG. 5 and a second
substrate shown in FIG. 6 in accordance with an embodi-
ment of the present disclosure.

FIG. 8 is a top view of a first substrate of a liquid crystal
display assembly provided in an embodiment of the present
disclosure.

FIG. 9 is a top view of a second substrate of a liquid
crystal display assembly provided in an embodiment of the
present disclosure.

FIG. 10 is a top view of a liquid crystal display assembly
including a first substrate shown in FIG. 8 and a second
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substrate shown in FIG. 9 in accordance with an embodi-
ment of the present disclosure.

FIG. 11 is a top view of a first substrate of a liquid crystal
display assembly provided in an embodiment of the present
disclosure.

FIG. 12 is a top view of a second substrate of a liquid
crystal display assembly provided in an embodiment of the
present disclosure.

FIG. 13 is a top view of a liquid crystal display assembly
including a first substrate shown in FIG. 11 and a second
substrate shown in FIG. 12 in accordance with an embodi-
ment of the present disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

The embodiments of the present disclosure provide a
liquid crystal display assembly 10.

Referring to FIG. 1, the liquid crystal display assembly 10
includes a first substrate 11, a second substrate 12, and a
liquid crystal layer 13. The first substrate 11 has a top surface
11a and a bottom surface 115 that are opposite to each other.
The second substrate 12 has a top surface 12a and a bottom
surface 125 that are opposite to each other. The bottom
surface 115 of the first substrate 11 is opposite to the top
surface 12a of the second substrate 12. The liquid crystal
layer 13 is disposed between the first substrate 11 and the
second substrate 12.

Referring to FIGS. 3 and 6, a plurality of second com-
ponent units 120 are disposed on the top surface 12a of the
second substrate 12. Each of the second component units
120 includes a second thin-film transistor 121, a second
pixel part 122, and a second empty part 123. The area of the
second empty part 123 is less than the area of the second
pixel part 122.

The number of the first component units 110 is equal to
the number of the second component units 120. The first
component units 110 face the second component units 120.

Referring to FIGS. 4 and 7, a projection 111a of one first
thin-film transistor 111 on the top surface 12a of the second
substrate 12 covers one second thin-film transistor 121
opposite to the one first thin-film transistor 111. A projection
1124 of one first pixel part 112 on the top surface 12a of the
second substrate 12 covers one second empty part 123
opposite to the one first pixel part 112. The first empty part
113 exposes the second pixel part 122 disposed opposite to
the first empty part 113. In some embodiments, referring to
FIGS. 2 and 5, red (R), green (G), and blue (B) pixels are
periodically disposed on the plurality of the first pixel parts
110. Referring to FIG. 2, red (R), green (G), and blue (B)
pixels are aligned among different rows of the first pixel
parts 110. Referring to FIG. 5, red (R), green (G), and blue
(B) pixels are staggered among different rows of the first
pixel parts 110.

It is noted that as to “red (R), green (G), and blue (B)
pixels are periodically disposed on the plurality of the first
pixel parts 110, an order of “the red (R), green (G), and blue
(B) pixels” can be RGB (as shown in FIG. 2) or RBG (as
shown in FIG. 5).

In some embodiments, referring to FIGS. 3 and 6, red (R),
green (G), and blue (B) pixels are periodically disposed on
the plurality of the second pixel parts 120. Referring to FIG.
3, red (R), green (G), and blue (B) pixels are aligned among
different rows of the second pixel parts 120. Referring to
FIG. 6, red (R), green (G), and blue (B) pixels are staggered
among different rows of the second pixel parts 120.
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It is noted that as to “red (R), green (G), and blue (B)
pixels are periodically disposed on the plurality of the
second pixel parts 120, an order of “the red (R), green (G),
and blue (B) pixels” can be RGB or RBG.

Referring to FIG. 4, in the liquid crystal display assembly
10 including the first substrate 11 shown in FIG. 2 and the
second substrate 12 shown in FIG. 3, each row of pixels are
periodically arranged with a pattern of RRGGBB. Referring
to FIG. 7, in the liquid crystal display assembly 10 including
the first substrate 11 shown in FIG. 5 and the second
substrate 12 shown in FIG. 6, each row of pixels are
periodically arranged with a pattern of RGB.

In some embodiments, referring to FIGS. 8 to 10, the
liquid crystal display assembly 10 further includes a plural-
ity of third component units 30 and a plurality of additional
empty parts 40. The number of the third component units 30
is equal to the number of the additional empty parts 40. The
third component units 30 face the additional empty parts 40.
Each of the third component units 30 includes a third
thin-film transistor 301 and a third pixel part 302.

Referring to FIGS. 8 and 9, the third component units 30
are disposed on the bottom surface 115 of the first substrate
11. The third component unit 30 is disposed between two
adjacent first component units 110. The additional empty
parts 40 are disposed on the top surface 125 of the second
substrate 12. The additional empty part 40 is disposed
between two adjacent second component units 120. Refer-
ring to FIG. 10, a projection 30a of the third component
units 30 on the top surface 12a of the second substrate 12
covers the additional empty part 40.

Referring to FIGS. 11 and 12, the third component units
30 are disposed on the top surface 12a of the second
substrate 12. The third component unit 30 is disposed
between two adjacent second component units 120. The
additional empty parts 40 are disposed on the bottom surface
115 of the first substrate 11. The additional empty part 40 is
disposed between two adjacent first component units 110.
Referring to FIG. 13, the additional empty part 40 exposes
the third component unit 30.

In one embodiment, all of the first pixel parts 112 are red
(R) pixels, all of the second pixel parts 122 are green (G)
pixels, and all of the third pixel parts 302 are blue (B) pixels.

In one embodiment, all of the first pixel parts 112 are red
(R) pixels, all of the second pixel parts 122 are blue (B)
pixels, and all of the third pixel parts 302 are green (G)
pixels.

In one embodiment, all of the first pixel parts 112 are
green () pixels, all of the second pixel parts 122 are red (R)
pixels, and all of the third pixel parts 302 are blue (B) pixels.

In one embodiment, all of the first pixel parts 112 are
green (G) pixels, all of the second pixel parts 122 are blue
(B) pixels, and all of the third pixel parts 302 are red (R)
pixels.

In one embodiment, all of the first pixel parts 112 are blue
(B) pixels, all of the second pixel parts 122 are green (G)
pixels, and all of the third pixel parts 302 are red (R) pixels.

In one embodiment, all of the first pixel parts 112 are blue
(B) pixels, all of the second pixel parts 122 are red (R)
pixels, and all of the third pixel parts 302 are green (G)
pixels.

Referring to FIG. 10, in the liquid crystal display assem-
bly 10 including the first substrate 11 shown in FIG. 8 and
the second substrate 12 shown in FIG. 9, each row of pixels
are periodically arranged with a pattern of RGB. Referring
to FIG. 13, in the liquid crystal display assembly 10 includ-
ing the first substrate 11 shown in FIG. 11 and the second
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substrate 12 shown in FIG. 12, each row of pixels are
periodically arranged with a pattern of RBG.

In the liquid crystal display assembly 10 provided in the
present disclosure, a plurality of first component units 110
are disposed on the bottom surface 115 of the first substrate
11, each of the first component units 110 includes a first
thin-film transistor 111, a first pixel part 112, and a first
empty part 113; and a plurality of second component units
120 are disposed on the top surface 12a of the second
substrate 12, each of the second component units 120
includes a second thin-film transistor 121, a second pixel
part 122, and a second empty part 123. The first component
units 110 and the second component units 120 have a
one-to-one correspondence. Meanwhile, a projection 111a
of the first thin-film transistor 111 on the top surface 12a of
the second substrate 12 covers the second thin-film transistor
121 disposed opposite to the first thin-film transistor 111. In
such a way, the first thin-film transistor 111 and the second
thin-film transistor 121 overlap with each other along a
direction perpendicular to the first substrate 11 and the
second substrate 12. Accordingly, non-transparent area
decreases and light transparent area increases, thereby
improving light transmittance.

The invention claimed is:

1. A liquid crystal display assembly comprising:

a first substrate having a bottom surface, a plurality of first
component units disposed on the bottom surface of the
first substrate, each of the first component units com-
prising a first thin-film transistor, a first pixel part, and
a first empty part;

a second substrate having a top surface, the bottom
surface of the first substrate opposite to the top surface
of the second substrate, a plurality of second compo-
nent units disposed on the top surface of the second
substrate, each of the second component units com-
prising a second thin-film transistor, a second pixel
part, and a second empty part, number of the first
component units equal to number of the second com-
ponent units, the first component units facing the sec-
ond component units, a projection of one first thin-film
transistor on the top surface of the second substrate
covers one second thin-film transistor opposite to the
one first thin-film transistor, a projection of one first
pixel part on the top surface of the second substrate
covers one second empty part opposite to the one first
pixel part, a projection of one first empty part on the top
surface of the second substrate covers one second pixel
part opposite to the one first empty part, area of the first
empty part greater than area of the first pixel part, area
of the second empty part less than area of the second
pixel part, red, green, and blue pixels periodically
disposed on the plurality of the first pixel parts, red,
green, and blue pixels periodically disposed on the
plurality of the second pixel parts, red, green, and blue
pixels staggered among different rows of the first pixel
parts, red, green, and blue pixels staggered among
different rows of the second pixel parts; and

a liquid crystal layer disposed between the first substrate
and the second substrate.

2. A liquid crystal display assembly comprising:

a first substrate having a bottom surface, a plurality of first
component units disposed on the bottom surface of the
first substrate, each of the first component units com-
prising a first thin-film transistor, a first pixel part, and
a first empty part;

a second substrate having a top surface, the bottom
surface of the first substrate opposite to the top surface
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of the second substrate, a plurality of second compo-
nent units disposed on the top surface of the second
substrate, each of the second component units com-
prising a second thin-film transistor, a second pixel
part, and a second empty part, number of the first
component units equal to number of the second com-
ponent units, the first component units facing the sec-
ond component units, a projection of one first thin-film
transistor on the top surface of the second substrate
covers one second thin-film transistor opposite to the
one first thin-film transistor, a projection of one first
pixel part on the top surface of the second substrate
covers one second empty part opposite to the one first
pixel part, a projection of one first empty part on the top
surface of the second substrate covers one second pixel
part opposite to the one first empty part, area of the first
empty part greater than area of the first pixel part, area
of the second empty part less than area of the second
pixel part; and
a liquid crystal layer disposed between the first substrate
and the second substrate.
3. The liquid crystal display assembly according to claim
2, wherein red, green, and blue pixels periodically disposed
on the plurality of the first pixel parts, and red, green, and
blue pixels periodically disposed on the plurality of the
second pixel parts.
4. The liquid crystal display assembly according to claim
2, further comprising a plurality of third component units
and a plurality of additional empty parts, each of the third
component units comprising a third thin-film transistor and
a third pixel part, number of the third component units equal
to number of the additional empty parts, the third component
units disposed on the bottom surface of the first substrate,
the additional empty parts disposed on the top surface of the
second substrate, the third component units facing the addi-
tional empty parts, the third component unit disposed
between two adjacent first component units, the additional
empty part disposed between two adjacent second compo-
nent units, a projection of the third pixel part on the top
surface of the second substrate covers a part of the additional
empty part.
5. The liquid crystal display assembly according to claim
2, further comprising a plurality of third component units
and a plurality of additional empty parts, each of the third
component units comprising a third thin-film transistor and
a third pixel part, number of the third component units equal
to number of the additional empty parts, the third component
units disposed on the top surface of the second substrate, the
additional empty parts disposed on the bottom surface of the
first substrate, the third component units facing the addi-
tional empty parts, the third component unit disposed
between two adjacent second component units, the addi-
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tional empty part disposed between two adjacent first com-
ponent units, the additional empty part exposing the third
pixel part.

6. The liquid crystal display assembly according to claim
4, wherein all of the first pixel parts are red pixels, all of the
second pixel parts are green pixels, and all of the third pixel
parts are blue pixels.

7. The liquid crystal display assembly according to claim
4, wherein all of the first pixel parts are red pixels, all of the
second pixel parts are blue pixels, and all of the third pixel
parts are green pixels.

8. The liquid crystal display assembly according to claim
4, wherein all of the first pixel parts are green pixels, all of
the second pixel parts are red pixels, and all of the third pixel
parts are blue pixels.

9. The liquid crystal display assembly according to claim
4, wherein all of the first pixel parts are green pixels, all of
the second pixel parts are blue pixels, and all of the third
pixel parts are red pixels.

10. The liquid crystal display assembly according to claim
4, wherein all of the first pixel parts are blue pixels, all of the
second pixel parts are green pixels, and all of the third pixel
parts are red pixels.

11. The liquid crystal display assembly according to claim
4, wherein all of the first pixel parts are blue pixels, all of the
second pixel parts are red pixels, and all of the third pixel
parts are green pixels.

12. The liquid crystal display assembly according to claim
5, wherein all of the first pixel parts are red pixels, all of the
second pixel parts are green pixels, and all of the third pixel
parts are blue pixels.

13. The liquid crystal display assembly according to claim
5, wherein all of the first pixel parts are red pixels, all of the
second pixel parts are blue pixels, and all of the third pixel
parts are green pixels.

14. The liquid crystal display assembly according to claim
5, wherein all of the first pixel parts are green pixels, all of
the second pixel parts are red pixels, and all of the third pixel
parts are blue pixels.

15. The liquid crystal display assembly according to claim
5, wherein all of the first pixel parts are green pixels, all of
the second pixel parts are blue pixels, and all of the third
pixel parts are red pixels.

16. The liquid crystal display assembly according to claim
5, wherein all of the first pixel parts are blue pixels, all of the
second pixel parts are green pixels, and all of the third pixel
parts are red pixels.

17. The liquid crystal display assembly according to claim
5, wherein all of the first pixel parts are blue pixels, all of the
second pixel parts are red pixels, and all of the third pixel
parts are green pixels.
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